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Abstract
This contribution deals with the issues of production and logistics performance of Czech and 
Slovak companies. The goal of the research was to analyze logistic processes, methods of indus-
trial engineering, methods and evaluation of manufacturing, software tools utilized for measure-
ment and management of performance, which are currently applied in manufacturing compa-
nies in the Czech and Slovak Republic. This analysis was done with the utilization of qualitative 
research conducted in 80 selected manufacturing companies in 2009. The results are compared 
in the continuity with the conclusions from previous researches on manufacturing and logistic 
factors of the competitiveness of Czech industrial manufacturers carried out during the period 
2000-2001 in the framework of the research project of the Faculty of Economics and Manage-
ment completed in 2004.
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1. CURRENT STATE OF KNOWLEDGE
The concept of competitiveness (or ability to compete) is defined in the theoretical economic 
literature in the macroeconomic dimension predominantly as gaining a comparative advantage 
(Smith, 1958 , Ricardo, 1958, Samuelson, 2005). In the publication Time Based Competition 
(Blackburn, 1994) and Dynamic Manufacturing (Hayes, Wheelwright) which is relatively well 
known in this country, we can find the definition of competitiveness from the report of the 
Presidential Commision of the USA for competitiveness of the industry from 1985. „A nation’s 
competitiveness is the degree to which it can, under free and fair market conditions, produce goods and services that 
meet the test of international markets while simultaneously expanding the real incomes of its citizens” (Report of 
the Presidential Commision of the USA, 1984). 
When looking for the meaning of the concept of competitivness of a manufacturer in the mi-
croeconomic (corporate) field, most authors tend to see it as gaining the competitive advantage 
in the turbulent market environment through the leading position in lower costs or diferentia-
tion in products (utility and quality of product), function (customer service, delivery terms) in 
process (marketing, manufacture, innovation). “The source of the competitive advantage is the 
multitude of individual activities, which the company performs within the life cycle of the prod-
uct and which can be represented by the value chain. Each of these activities contributes to the 
relative position of the company as for the amount od expenses and creates a basis for the differ-
entiation“ (Porter, 1995). In this sense the source of the ability to compete are all activities of the 
company leading to the use of the products and services in the markets and increase of the value 
of acquired means; this creates close connection with the synthetic quantification of productivity 
as the relation of output (financial, profit, turnover) and input (actual number of employees, time 
fond, financial expenses and capital) of company activities. Tomek (1999) characterizes the abil-
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ity to compete of the manufacturere as the array of capabilities of the company (manufacturer) 
effectively setting up production, manufacturing and selling competitive products  in such a way 
that this assures its long-term strategic goals even under competition from other manufacturers 
of products that meet the same needs while participating in the total offer. These capabilities can 
be divided into following five basic partial groups:
The capability to develop and prepare products capable to compete 
The capability to produce these products,
The capability to sell these products,
The ability to secure the above capabilities financially and economically,
The ability to manage the above capabilities effectively.
In a global economy and in competitive and dynamic environment, logistics is an important 
strategic factor for encreasing competitiveness. Stevenson (2007) defines logistics as follows: 
logistics refers to the movement of materials, services, cash, and information within a facility 
and to incoming and outgoing shipments of goods and materials in a supply chain (SC). Logistics 
management is the part of the SC involved with the forward and reverse flow of goods, services, 
cash, and information. Logistic management includes management of inbound and outbound 
transportation, material handling, warehousing, inventory, order fulfilment and distribution, 
third-party logistics, and reverse logistics. Reverse logistics is the backward flow of goods re-
turned to the SC.
The logistics utilizes a complex and integrated (systemic) approach to the analysis of material flows 
that are interconnected both horizontally and vertically and form material chains; these hains can 
be detached, examined and modeled in a variety of ways. The methodical basis of perfecting the 
material processes is in this aspect identical also with the methods of industrial engineering.
Logistics as a operationally economic and as a cross-sectional function runs across operationally 
economic areas:
Logistics should connect the material, space and time differentiation of manufacture and 
consumption on contact points within companies and between them logically and economi-
cally; to each process of division of labor there is a corresponding process of labor intercon-
nection,
Logistic processes are processes of transfer for spaning space and time, which in the specific 
case of commodity economy are transportation, transfer and warehousing processes  por-
trayed as logistic processes (Kortchak, 1995),
Logistic management is a sphere of activity of the corporate management responsible for 
planning, managing and supervising physical, logistic processes on the strategic and opera-
tive levels supported by flexible organizational forms that promote holistic integrated con-
cept of (Gros, 1995, Sixta, 1999, Pernica, 1994),
The purpose of logistic optimization rests on the reduction of inefficiencies and in the analy-
sis of the economy of the entire course of movement of the material and commodity. 
Consequences of improvement of the logistic performance are: a better level of services and at-
titudes towards the customer, reduction of fixed funds, of warehousing and transportation costs 
through logistic chain. Integrated logistics includes total material flow and flow of data that are 
necessary for planning and managing of the flow of materials.
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The overview of application fields of industrial engineering that steps into rationalization of 
company activities, not only  manufacturing alone, and  in the direction of removal of all forms 
of waste is characterized in the classic methods of continuous improvement focusing particu-
larly on operating (manufacturing) management (Vytlačil et al., 1997). Other autors emphasize a 
more complex version, expressing the innovation nature of projecting of changes in all corporate 
processes with the utilization of process and reeingineering aproaches . (Warnecke, Košturiak 
et al., 2000). 
The application of the methods of industrial engineering, has too a fundamental importance not 
only in the case of classical tools for reducing resources invested for securing of the manufactur-
ing process and indirectly reduction of costs, but also for increasing flexibility of processes of 
pre-production and production phases. In contrast to logistic approaches, which stress primarily 
material and information side of corporate processes on the technical, information and commu-
nication level, the approaches of industrial engineering distinctly focus on the active role of the 
human as an innovator of all industrial processes.  Perspective directions of the developments 
of methods of logistics and industrial engineering lead to the creation of interconnected self-
organizing and self-optimizing interpreneurial networks operating in the principle of fractal en-
terprises. The distinctive element of integration besides the material flows become information 
and communication technologies supporting utilization of elements of knowledge management 
(Warnecke, 2000, Jirásek, 2002, Zelený, 2000).
To attain higher levels of integration it is possible to use a number of approaches, philosophies 
and methods. The following resources are cruicial for that:
Just-in-Time, Suply Chain Management and Customer Relations Management as a complex 
system of an effective solution of the relationship betwee suppliers and customers in the en-
tire logistic network (WCL = World Class Logistics), (Dilworth, 1993, Vytlačil, Mašín, 1996, 
Košturiak, Gregor, 1997, Fiala, 1999).
Total Quality Management (Vytlačil et al., 1998).
Improving the relationship human-machine with utilization of principles TPM, elimination 
of defects POKA-YOKE, autonomy of workplaces JIDOKA, and of visual management 
(Vytlačil, Mašín 1996, 1997, 1999).
KAIZEN, gradual improvement of processes and elimination of weste postupné zlepšování 
procesů a eliminace wastefulness with the utilization of work teams and moderation as crea-
tive way to solve problemss (Vytlačil, Mašín 1996, 1997, 1999).
Simultaneous engineering and a system of rapid changes SMED for shortening preparatory 
and  service times ( Fiala, 1999, Gregor et al., 1997).
Reengineering and structured management with utilization of management according to the 
goals and BSC (Hammer, 1998, Kaplan, 2000).
Fractal factory (Warnecke et.al, 2000).
All above-mentioned approaches and methods are included in the charaterized spectrum of 
logistic approaches and methods of industrial engineering. 
A great number of studies also deal with the relationship between the utilization of supply chain 
management, of JIT, KAIZEN, … and their effect on the performance of a company. The ma-
jority of empirical surveys on supply chain integration report a positive relationship between in-
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tegration and performance (Van der Vaart and van Donk, 2008). De Toni and Nassimbeni (1999) 
found that better performing plants exhibit a higher level of logistical interactions, Frohlich and 
Westbrook (2001) found that the widest arcs of integration had the strongest association with 
performance improvement, Sheu et al. (2006) found that higher levels of collaboration result in 
operational Performance in the supply chain systém. Li et al. (2009) found that supply chain in-
tegration is significantly related to supply chain performance. Prajogo, J. Olhager (2012) showed 
that both information and material flow integration are important for supply chain integration, 
having significant effects on performance.
2. THE RESEARCH METHODOLOGY AND THE IDENTIFICATION 
OF RESEARCH QUERIES 
Within the scope of research supported by the project of the Grant Agency of the Czech Repub-
lic GAČR 402/09/1739 “Development of the model for measuring and management of the per-
formance of companies“ a quantitative research was done by means of a questionnaire regarding 
measuring and managing of the company performance. A total of 402 companies participated 
in the entire quantitative research. A select group of 80 respondents from the manufacturing 
sphere was requested to aswer additional questions beyond the framework of the basic ques-
tionnaire. These included a more detailed qualitative survey pertaining mainly to the content 
of manufacturing and logistic processes taking place in the organization, manufaccturing and 
logistic factors affecting the company performance. Additional entries included methods and 
metrics of management and mesurement of manufacturing and logistic performance, extent of 
actual and planned realization of methods of industrial engineering in organizations. 
The goal of the research was to get answers to the following research questions: 
What logistic processes take place in manufacturing companies in the Czech Republic and 
Slovak Republic ?
What methods of industrial engineering are currently applied in the manufacturing compa-
nies in the Czech Republic and Slovak Republic?
What methods and metrics for measuring manufacturing and logistic Performance are used 
in the manufacturing companies in the Czech Republic and Slovak Republic and how sat-
isfied are managers with them? What kind of metrics are used for the measurements of 
internal proceses in the company?
What software tools are being used for the measuring of performance by the manufacturing 
companies in the Czech Republic and Slovak Republic? 
The results from this research are compared with results from similar programs for researching 
the competitiveness of Czech industrial manufacturing companies that took place in the time 
period 2000-2001 as the part of the research design of the Faculty of Management and Econom-
ics (FaME) (Trnka, 2004). 
The research of manufacturing and logistic performance was carried out in manufacturing com-
panies in the years 2001 and 2009. More detailed characteristics of the files are in Table 1. It is 
evident that the the representation of companies is evenly distributed between small, middle and 
large companies.
1.
2.
3.
4.
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Tab. 1 - Characteristics of freequency and % of distribution of researched files. Source: own
  
Number of employees
001 00
fte % fte %
Micro companies < 10 2 6% 3 4%
Small companies 10 – 49 10 28% 22 28%
Medium companies 50 – 249 13 36% 25 31%
Large companies > 250 11 31% 30 38%
Total  36 100% 80 100%
3. RESULTS AND DISCUSSION
3.1 Logistic processes in companies
In the qualitative research was used categorization of logistic activities performed in organiza-
tions (Schulte, 1994, Gros, 1996). The goal was to compare the attained results with the outputs 
of the research performed in 2001 in manufacturing organizations in the Zlín region (Bobák, 
2004).
Fig. 1 - Performed logistic activities. Source: own
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Figure 1 shows that the most frequent activities include securing the receipt of orders, moni-
toring dates of delivery, packaging, warehousing, completing, shipping, planning of the pro-
duction program, securing supply of materials and energy and decisions about suppliers were 
implemented in 2009 by 80% of companies participating in the research. In comparison with 
the year 2001 it was found that there was some moderate increase of some activities tied in with 
the distribution logistics, such as packaging, warehousing and securing transport, and selection 
of distribution routes. An increase of frequencies was observed also in planning of production 
program, in setting up a plan of supply and placement of orders. On the other hand, some fre-
quencies were reduced in 2009, such as support of production operations and organization of the 
bidding process. In a sample of 2009 is about 15% companies that are engaged in the production 
of outside business or services.
3.2 Implementation of industrial engineering methods in organizations 
One part of the qualitative research were structured interviews regarding the application of 
methods of industrial engineering (IE) based on statements in the scale: being used, planning to 
use and do not plan using it (see Figure 2). Results were compared with previous research done 
in 2002, which was focusing on selected companies of the rubber and plastics industry, mechani-
cal engineering industry and electrical industry with a number of employees over 1000 and and 
annual turnover of 250 millions CZK. (Tuček, 2002).
Fig. 2 - Application od selected methods of IE in organizations. Source: own
The research performed in 2009 has shown that more than one half of companies use the meth-
od Standardization (59 %), Analysis and modelling of business processes (52 %), TPM (75 %), 
Stady of working methods (58 %), KAIZEN (63 %), Teams (56 %). More than 1/3 companies 
still use 5S, Jidoka, Visual Management, Lean Layout. Other methods of industrial engineering 
are used on a smaller scale. The research performed in 2009 has shown a lower degree of applica-
tions of industrial engineering in comparison to the research done in 2002. This drop was sharp 
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mainly in the use of the methods Poka-Yoke, Moderation, Time Based Managementu, Lean Lay-
out and of concept JIT. On the other hand more pronounced increase was observed in the use 
of the method Analysis and Modelling of Business Processes and method TPM. Comparison of 
methods of industrial engineering in time is not accurate because of the utlization of a diffrent 
sample of companies. In 2002 the research was performed in larger companies, in which a more 
frequent implementation of methods of industrial engineering. 
3.3 Methods and metrics for measuring manufacturing (operational) and logistics 
performance 
The investigation confirmed a wide spectrum of methods suitable for the evaluation and meas-
urement of production and logistic (operating) performance of organizations. The frequency of 
current utilization of the methods and satisfaction with their utilization was evaluated on a scale 
of 0 (insignificant) to 3 (very significant) (see Figure 3).
Fig. 3  - Frequency of used methods and satisfaction with their utilization. Source: own
The most notable is the frequency of SWOT analysis from the category of common analytical 
methods that are used in 80 % of analyzed companies. Then the next is the utilization of index 
system of evaluation of productivity, analysis and measuring of labor, financial analysis and 
benchmarking comparison from multicriterail methods of scale evaluation. Other methods are 
utilized in less than 1/3 of the companies. The development of satisfaction with individual meth-
ods is interesting.  In general it can be seen that more frequently used methods are correlated 
with a higher satisfaction of the users. The exception are concepts BSC and EFQM, which are 
not utilized too often, but the satisfaction with their use is relatively high. 
As for the criteria for internal processes of the performance of companies (see Figure 4), the 
most widely are used the criteria of costs of internal processes (76 % of companies), performance 
of internal processes (56 % podniků), number of emplyees involved in internal processes (55 %), 
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duration of the process (45 %), size of inventory (39 %), profitability of internal processes (34 %). 
Other analyzed criteria were utilized by less than one third of companies.
Fig. 4 - Standards for performance of internal processes. Source: own
3.4 SW support of measuring of manufactury and logistic performance
Measuring of production and logistic performance is demanding as to the acquisition of infor-
mation. Therefore the support of index systems of measuring the performance by information 
systems and technologies is important. In this context the software support by various tools and 
their combinations was subject of the questionnaire investigation.   
Submitted data of the overall files and evaluated results of the qualitative research differ because 
of different methods of evaluation by a combination of more systems; the combination Excel and 
ERP were predominant (see Figure 5). Less used are the methods of management information 
systems (MIS), corporate performance management (CPM) and software tools to support the 
creation of process maps. These results are consistent with other published outcomes of Faculty 
of  Management and Economics in this area (Škodáková et al, 2008, Knápková et al, 2011).
Fig. 5 - Frequency of SW tools for mesuring of performance. Souce: own
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4. CONCLUSIONS
Logistic activities of manufacturing organizations are comparable with investigations performed 
within the scope of the research project finished in 2004; from the view of developments in time, 
in comparison with the year 2001, moderate increase in frequency of some activities related to 
the distribution logistics, such as packaging, warehousing and    securing transport, and selec-
tion of distribution routes, planning of production program, in setting up a plan of supply and 
placement of orders has occurred. The reasearch confirmed that manufacturing companies are 
using to a great degree methods of industrial engineering, most notably the following meth-
ods: Standardization, Analysis and modelling of business processes, TPM, Study of working 
methods, KAIZEN and Teams. As for metrics for measuring logistic and manufacturing per-
formance, the most widely used is SWOT analysis and also evaluation of productivity, analysis 
and measuring of labor, financial analysis and benchmarking comparison. For the evaluation of 
internal processes of performance of companies, the most widely used criteria are those for costs 
of internal processes, performance of internal processes, number of employees involved in the 
internal processes, time of duration of the individual process, size of stocks, and profitability of 
internal processes.
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